Among t h e known geometries, the e q u i l a t e r a l t r i a n g u l a r l a t t i c e is a widely used configuration for large phased a r r a y s i n view of its substantial savings in hardware. Corey e t a1 [I] have suggested use of Merserau's [2] hexagonal FFT a l g o r i t h m f o r t h e e f f i c i e n t p a t t e r n c o m p u t a t i o n . I n t h i s p a p e r , a hexagonal DFT c o n v e n i e n t f o r t r i a n g u l a r g r i d phased array computations is described. Based on the general theory [4], an algorithm for fast computation has ,been developed. Furthermore, an algorithm for carrying out the permutations of t h e i n p u t sequence Itin placett has also been developed. This is o f p a r t i c u l a r importance i n d e a l i n g w i t h FFTs o f l a r g e o r d e r as it s i g n i f i c a n t l y r e d u c e s t h e -a u x i l a r y s t o r a g e r e q u i r e d . The a l g o r i t h m d i f f e r s f r o m that of O'neil e t a1 , [3] 
N u m e r i c a l m e t h o d s f o r a r r a y p a t t e r n o p t i m i z a t i o n r e q u i r e e f f i c i e n t t e c h n i q u e s f o r t h e p a t t e r n c o m p u t a t i o n .
Among t h e known geometries, the e q u i l a t e r a l t r i a n g u l a r l a t t i c e is a widely used configuration for large phased a r r a y s i n view of its substantial savings in hardware. Corey e t a1 [I] have suggested use of Merserau's [2] hexagonal
FFT a l g o r i t h m f o r t h e e f f i c i e n t p a t t e r n c o m p u t a t i o n . H o w e v e r , t h e c o d i n g o f t h i s a l g o r i t h m i s known t o b e r a t h e r
complicated. h e to the large volume of literature on rectangular FFT algorithms, availability of computer programs, and t h e ease in coding some versions such as the row-column algorithm, it is advantageous to reduce the hexagonal FFT to a rectangular FFT. Otneil e t a1 [3] have developed an algorithm on these grounds. More recently, Geussom and Merserau [4] have shown t h a t m u l t i d i m e n s i o n a l DFTs defined on arbitrary but periodic sampling lattices can be reduced to rectangular DFTs through a permutation of the input sequence.
I n t h i s p a p e r , a hexagonal DFT c o n v e n i e n t f o r t r i a n g u l a r g r i d phased array computations is described. Based on the general theory [4] , an algorithm for fast computation has ,been developed. Furthermore, an algorithm for carrying out the permutations of t h e i n p u t sequence Itin placett has also been developed. This is o f p a r t i c u l a r importance i n d e a l i n g w i t h FFTs o f l a r g e o r d e r as it s i g n i f i c a n t l y r e d u c e s t h e -a u x i l a r y s t o r a g e r e q u i r e d . The a l g o r i t h m d i f f e r s f r o m that of O'neil e t a1 , [3] 
i n t h a t t h e p e r i o d i c i t y l a t t i c e s i n b o t h s p a t i a l and s p a t i a l frequency domains are identical. A main advantage
of this algorithm is that it is remarkably simple to code and requires -about the same number of operations as the vector radix algorithm [2] .
Application of the FFT algorithm for pattern computation often requires excessive "zero paddingtt to r e s u l t i n adequate resolution i n t h e s p a t i a l f r e q u e n c y domain. When computer s t o r a g e becomes a l i m i t a t i o n , some f o r m o f i n t e r p o l a t i o n becomes necessary.
A n algorithm similar t o t h e Itpseudo sampling methodtt
[5] has been described i n this paper f o r use with the hexagonal FFT !Ike Hexagonal FFT algorithu While performing DFTs of a function of spatial coordinates, it is more c o n v e n i e n t t o a d o p t t h e d e f i n i t i o n g i v e n b e l o w i n s t e a d o f t h e more widely used definition in signal processing. This allows direct correspondance w i t h the array factor. ' The hexagonal DFT of order ( N x N) f o r N = 2m, m being an integer, can be written
where fh(nl, The computation i n s t e p (a) can be done "in-placeff by exploiting the periodicity property of the indices generated by t h e a p p l i c a t i o n o f the formula i n (b). The input sequences can then be grouped i n t o sets of different periodicities and the interchange of memory locations is then carried out.
The 
The symbol <=> denotes an interchange of memory l o c a t i o n s . The operation .in step (c) can be done by a simple block interchange.
The a l g o r i t h m f o r i n c r e a s i n g t h e s p a t i a l f r e q u e n c y r e s o l u t i o n consists of resampling the aperture distribution in steps of a chosen r e s o l u t i o n f a c t o r , F o u r t e r t r a n s f o r m i n g t h e i n d i v i d u a l s e t s , p h a s e compensation of each s e t followed by a summing operation.
Nuuerical Illustration and Conclusion
As an example, a 2437 e l e m e n t a r r a y l o c a t e d w i t h i n a c i r c l e of radius 15 1 i n the Y-Z plane of the Cartesian coordinate system, with Az = 0.5 ), is considered. The aperture distribution is &ken as can be readily obtained using the complex shifting theorem of DFTs.
The present algorithm provides a simplified, yet efficient method f o r t h e p a t t e r n c o m p u t a t i o n o f t r i a n g u l a r l y packed a r r a y s . In situations where there is a storage limitation, the above algorithm combined w i t h the hex WT becomes convenient, -however a t the expense of computation time. The high resolution algorithm has the advantage of being exact and not involving the complexity of f i l t e r design as i n other high resolution algorithms. 
